Sickle cell disease (SCD) is a genetic disorder of the red blood cells affecting approximately 100,000 people in the United States (Hassell, 2010) . It is characterized by acute complications (e.g., pain, stroke) and progressive organ damage that can substantially reduce quality of life (Hankins & Wang, 2014) . With medical advances, such as routine administration of antibiotic prophylaxis, transfusion, and hydroxyurea therapies, survival rates have increased with more than 90% of patients reaching the age of 21 years, and the majority living into their 40s (Ashley-Koch, Yang, & Olney, 2000; Quinn, Rogers, McCavit, & Buchanan, 2010) . Though patients are surviving into adulthood, young adults with SCD have increased acute care visits, hospitalizations, and increased mortality rates (Brousseau, Panepinto, Nimmer, & Hoffmann, 2010; Quinn et al., 2010) . Reasons for inferior health outcomes include lack of insurance coverage, insufficient numbers of adult providers, and poor preparedness for adult care (Haywood et al., 2010; Suris, Akre, & Rutishauser, 2009; Treadwell, Telfair, Gibson, Johnson, & Osunkwo, 2011) . Furthermore, psychosocial factors such as racial/ethnic disparities in educational attainment and incomes, may contribute to poor health outcomes (Boulet, Yanni, Creary, & Olney, 2010; Jonassaint et al., 2016) . Given the longer survival and the unique medical and psychosocial risks for this population, successful transition to adult care is necessary to promote care continuity and optimal health outcomes (Hassell, 2010; Treadwell et al., 2011) .
Patients have several concerns regarding transition to adult care, including leaving a familiar provider and environment, changing to a provider who may not be knowledgeable about SCD, having adequate health insurance, and being unprepared for adult care (Hauser & Dorn, 1999; McPherson, Thaniel, & Minniti, 2009; Telfair, Ehiri, Loosier, & Baskin, 2004; Tuchman, Slap, & Britto, 2008) . Patients want to learn what to expect from an adult provider and to meet future providers and other adult patients in advance (Hauser & Dorn, 1999; Telfair, Ehiri, et al., 2004; Tuchman et al., 2008) . They want to feel better prepared to manage SCD and want assistance with understanding insurance coverage and handling practical issues such as appointment scheduling and transportation (McPherson et al., 2009; Telfair, Ehiri, et al., 2004; Wojciechowski, Hurtig, & Dorn, 2002) . Parents have voiced similar concerns including fear of their child going to an unfamiliar environment, financial stability, role changes in their child's health care, and their child's ability to manage SCD and self-advocate (Hauser & Dorn, 1999; Treadwell et al., 2011) . They expressed a desire to help their child prepare for the differences between pediatric and adult care and to support their independence (Hauser & Dorn, 1999) . SCD transition programs have been designed to increase transition readiness, or the patient's ability to begin, continue, and complete the transition process with support from caregiver/family and providers (Schwartz, Tuchman, Hobbie, & Ginsberg, 2011) . Programs help patients prepare for transition and take responsibility for their health by increasing (a) disease knowledge, (b) self-management and decision-making skills, (c) communication skills with the medical team, and (d) health-related and psychosocial tools for independent living (Telfair, Alexander, Loosier, Alleman-Velez, & Simmons, 2004) . Compared with other pediatric chronic illnesses, there is a dearth of knowledge regarding the value of transition programs and specific processes for patients with SCD, including which components of transition programs are useful, whether program content is meeting patients' needs, and what components are missing (Sobota, Neufeld, Sprinz, & Heeney, 2011) . A deeper understanding of these issues could help refine and strengthen existing transition programs to facilitate a successful transition to SCD adult care.
Our institution's SCD transition program was implemented over the past decade and has evolved to progressively include all required components of transition planning and programming as recommended by the American Academy of Pediatrics (Cooley & Sagerman, 2011) . The program uses the developmental transitional model as a framework (While et al., 2004) . This model suggests that as the adolescent moves from pediatric to adult care, the parent/caregiver has an active role in the personal growth and development of the adolescent. The available support systems (e.g., parent/caregiver, medical team) determine the success of the adolescent gaining transition skills and the shift in responsibility from caregiver to adolescent. Therefore, in an effort to evaluate and refine our transition program, we sought feedback from both adolescents and caregivers in our program, using qualitative methodology to obtain a more in-depth exploration about transition programming. Specifically, we gathered their perspectives regarding (a) transition needs, (b) opinions regarding our materials and program, and (c) suggestions for additional program components. Information gathered was used to refine transition programming and interventions with the goal of improving adolescents' transition readiness.
Method Participants
This study was approved by the institutional review board and all participants provided informed consent or assent. Participants were recruited from a comprehensive SCD clinic located in the southeast region of the United States. Participants were eligible if they were between the ages 12 and 18 years, had SCD of any genotype, and received care in the clinic. Caregivers were eligible if they were caring for adolescents with SCD receiving services through the same clinic and who had resided with the adolescent for at least the past two years. Only one caregiver per family was eligible to participate. Non-English speakers and adolescents with sickle cell trait were excluded from the study. Using purposeful sampling methods, hematology clinic staff assisted with recommending and recruiting information-rich participants who were further along in the transition program and therefore had more opportunities to receive transition planning and preparation components. We also made phone calls and did a mass flyer mailing to patients in clinic (ϳ250 adolescents) with study personnel contact information so that participants could opt into the study. Potential participants were informed that the purpose of the study was to understand their perspectives about transition and the current SCD transition program. Sixty-two individuals expressed interest in participating in the study after being approached in clinic or receiving the flyer or phone call. Of the 62, 4 could not be reached, 2 were unavailable for the focus group dates, and 4 were ineligible. Fifty-two individuals indicated they would attend a focus group date (22 adolescents, 30 caregivers); the final sample who attended a focus group was 34 (14 adolescents and 20 caregivers; Table 1 ). There were 14 adolescent-caregiver dyads and 6 caregivers without their child. Adolescents were five males and nine females, aged 12-18 years (Mean age ϭ 14.6 years, SD ϭ 1.9). Caregivers were 19 females and 1 male (Mean age ϭ 43.2, SD ϭ 9.3). The sample was representative of the clinic based on race, age and genotype.
Study Setting
Our institution's program provides care to approximately 900 children with SCD from birth to age 18. The SCD transition program began as a pilot in June 2007. It initially offered education in clinic and a tour of the local adult clinics to patients between the ages 17-19 years (Hankins et al., 2012) . It has since been expanded into a comprehensive program which starts at age 12 and provides transition planning and preparation components delivered by an interdisciplinary team every 6 months during the adolescents' health maintenance visits. The nurse case manager, social worker, academic coordinator, and genetic educator provide teaching in different topics related to disease selfmanagement and independent living skills. To facilitate the educational sessions in clinic, adolescents are provided printed materials about transition skills and disease self-management. More recently, neurocognitive assessment has been embedded in the transition planning; adolescents complete a brief screening of neurobehavioral skills in the Psychology Clinic at age 12 and 16 that are used for transitioning and academic/ vocational planning. The interdisciplinary team assesses adolescents' progression through the program at age 17 to determine their readiness for transition and to identify whether additional resources are required (Porter, Carroll, et al., 2014) . 
Transition Materials

html). Taking Control: Teens with Sickle Cell
Disease is 34-page booklet covering five topics including an overview of SCD, pain and infection, general health issues (e.g., diet, emotional health), other SCD complications (e.g., stroke, acute chest syndrome), and common treatment options for SCD (e.g., hydroxyurea, blood transfusions). A former patient created the illustrations. Health Smart: Teens with Sickle Cell Disease Moving from Pediatric to Adult Care is a 44-page booklet focusing on aspects of transition to adult care. Each page has a patient pondering a question (e.g., "What does making a transition to adult care mean?" "Why do I need to change doctors?") with the corresponding answer on the opposite page.
Focus Groups
We planned two focus groups of 10 participants each for adolescents and caregivers, anticipating that themes would start to reoccur and we would reach thematic saturation (Krueger & Casey, 2009; Stewart, Shamdasani, & Rook, 2007) . A total of five focus groups (2 adolescent, 3 caregiver; mean number of participants ϭ 5.6, range ϭ 5-9 participants) were conducted between April 2012 and July 2012 on the hospital campus. No further groups were conducted once thematic saturation was reached. Focus groups were audiotaped and conducted separately with adolescents and caregivers. Each group lasted between 90 min and 120 min and were conducted by a facilitator/ moderator (psychologist, psychology fellow, or social worker) with experience conducting focus groups and semistructured interviews. An assistant moderator (graduate research assistant or clinical research associate) monitored the audiotaping while taking observational notes. These notes were summarized at the end of the focus group, and participants were asked to agree, disagree, or add to the summary. Participants were provided with a meal and a $20 gift card for their study participation.
Measures Interview guide.
A semistructured, openended interview guide addressed the following three domains: perceptions of transition readiness (transition needs), transition discussion with others (family and medical team support related to learning transition knowledge and skills), and feedback about the transition booklets and recommendations to improve transition programming (transition program suggestions; supplemental table). Questions were developed from the transition literature and probes were based on the developmental transitional model (While et al., 2004) . Demographic questionnaire. Participants completed a demographic questionnaire to obtain information about age, gender, race/ ethnicity, education, and family background.
Data Analysis
Focus group data were transcribed verbatim by an independent party within the research institution and then reviewed by two team members to ensure accuracy. Qualitative data were analyzed through direct content analysis, using prior research and the developmental transitional model to identify key concepts (Hsieh & Shannon, 2005) . A combination of the constant comparative process and a template organizing style (i.e., development of codes and a codebook to organize data) was used to classify and define the data (Crabtree & Miller, 1999; Wu, Thompson, Aroian, McQuaid, & Deatrick, 2016) . Two coding teams (psychologist and graduate research assistant; psychology fellow and clinical research assistant) were established and assigned to review either the adolescent or caregiver data. Coding teams first coded the transcript of the groups in which they did not participate. Each team developed a list of codes capturing recurring concepts in the transcripts and defined these codes to consensus creating codebooks that were then used to independently code assigned focus group transcripts. Teams then met to compare coding results, resolve disagreements, and reach consensus. Each team provided the other with their final codebook to be used when coding transcripts. Teams then switched transcripts and codebooks, and the coding process was repeated. Members from both teams then met to resolve disagreements and refine the codebooks, and then codes were grouped into categories, and themes emerged from the categories for adolescent and caregiver groups. Descriptive demographic statistics were conducted within each group.
Results
During the focus groups, participants discussed transition needs, opinions regarding transition materials and program, and suggestions for additional program components. Four themes emerged from the data: (a) transition skills and knowledge needs, (b) change in health care responsibility, (c) concerns with adult SCD care, and (d) useful transition readiness strategies and resources.
Transition Skills and Knowledge Needs
Adolescents identified specific disease knowledge and self-management skills they believed were necessary to make a successful transition. Areas of knowledge mentioned included understanding their medical history, insurance coverage and information, medication (type, dosage, side effects), and genetic predisposition. They identified important transitionrelated skills such as communicating their health needs to adult providers, being organized with tracking medical records and medical information, knowing how to schedule appointments and logistics (transportation), and having independent living skills (money management). One adolescent commented: "I know wherever you transition, you can be transitioned to [adult clinics] . . . but you got to know what they accept, and you got to know if your insurance is on their plan, and does your insurance cover the plan, how much, if any."
Caregivers spoke about the importance of adolescents having disease knowledge and selfmanagement skills but recognized challenges with adolescents reliably demonstrating such knowledge and skills given their developmental level and transition readiness. They gave examples of adolescents demonstrating growth in skills and knowledge as well as identified areas lacking readiness, indicating variability in adolescent competencies needed to transition to adult care: "Well, my biggest thing is my daughter . . . wants to go to [away for school]. . . . My biggest concern is that she is going to take her medicine like she is supposed to because every day I have to remind her, 'did you take your medicine,' and she is like, 'no.' She gets the texts [reminders] but she don't take [medication] like she is supposed to."
Change in Health Care Responsibility
Adolescents spoke about how they needed to take more responsibility for their health as they grew older and rely less on their parents to manage their disease. Some comments sug-gested a gradual process of shifting responsibility from the caregiver to the adolescent whereas others described a more abrupt change in responsibility. One adolescent described being at a doctor's appointment by herself, illustrating the challenges with the transfer of responsibility: "I had to go to another room and they asked me questions and I did know the answer to them but when they start asking you that it seems a little scary because you don't know if you're saying it right, like if you're answering the wrong question."
Caregivers spoke about their desire for their adolescent to become responsible/take on more responsibility, particularly given caregivers will not always be present to provide support and reminders. They expressed concern about their adolescent not being capable of managing their disease on their own. Caregivers realized they must modify their own behavior to help prepare their adolescent for transition. They spoke about taking active steps to better prepare their adolescent such as not speaking for the adolescent and encouraging them to speak up for themselves in the exam room: "When we're in [the exam room] and [providers are] talking, I'll say, 'well she's not talking to me. I can't answer that question for you.' That's what I do to him, you know, so 'you have to open your mouth because I don't know. I can't tell her.'"
Concerns With Adult SCD Care
Both adolescents and caregivers spoke about the differences between pediatric care and adult care. Adolescents expressed concern about communicating with and finding an appropriate competent adult provider. They discussed not being familiar with the adult clinic and staff as well as concerns establishing trust with a new medical team. One adolescent expressed concern about the adult provider's ability to provide appropriate care: "You start worrying about that they [are] probably gonna give you the wrong medicine."
Caregivers reported concerns about the availability of appropriate adult SCD care and whether the care would be adequate and providers would be knowledgeable. They expressed specific concerns related to financial strain/stress and insurance coverage to receive adequate health care as an adult. One caregiver spoke about her child going to the emergency room as an adult: "I guess my concern would be the [sic], would they get a bed if needed as soon as they do [at the pediatric hospital]? Because I know once a child gets sick, they just take care of the child. Once they become an adult, does the care change a little bit as far as how fast they receive a bed?"
Useful Transition Readiness Strategies and Resources
Adolescents identified specific strategies that would help them learn transition skills such as using clinic notes to review and understand their medical information, talking to parents, and going to their appointment alone. They stated overall they thought the booklets were helpful and informative. Adolescents felt positively about the teen tour but recommended a "dry run" of the adult appointment. They stated the best way to learn knowledge and skills was hands-on practice or "more actions." One adolescent commented: "Maybe [pediatric providers] should like come in and like act like they are an adult doctor and have us in a situation to act it out." Caregivers reported active steps and strategies to better prepare the adolescent for transition to adult care, such as not answering questions for the adolescent during clinic appointments and completing medical paperwork. Overall, caregivers had positive comments regarding the two transition booklets. The depiction of adolescents posing questions made caregivers feel the written materials were more relatable, meaningful, and userfriendly. They felt the questions were relevant and would spark discussion between adolescents and caregivers. Caregivers suggested creating a companion DVD to provide families, teachers and health care professionals, with accessible SCD and transition-related information. They highlighted topics to include in future transition materials, such as health insurance, power of attorney, puberty, and information about providers, especially for individuals who leave the region for work or to attend school. They also indicated it would be helpful for transition materials to be reviewed periodically to maximize learning and retention of information. Caregivers recommended using technology (e.g., Web based, cell phone applications) to provide transition-related information and promote active, engaged learning: "But hands on, like the cell[phones], the com-puter maybe because they love gadgets. Something they can read on their iPhone. They'll read that."
Caregivers provided program recommendations including incorporating mentorship opportunities and increasing young adult interaction, such as adolescents shadowing a young adult patient during an adult care outpatient visit. They also expressed a desire to regularly meet and interact with other caregivers to discuss transition-related topics and learn from each other.
Discussion
Using qualitative methodology, we obtained feedback from adolescents with SCD and their caregivers about transition materials and unmet transition needs to refine health care transition programming and interventions. Figure 1 shows program additions based on the focus group findings. Results were consistent with previous SCD research and revealed adolescent and caregiver perceptions and concerns regarding existing deficiencies in transition programming and readiness (Hauser & Dorn, 1999; Mulchan, Valenzuela, Crosby, & Diaz Pow Sang, 2016; Porter, Graff, Lopez, & Hankins, 2014; Tuchman et al., 2008) . Four themes emerged from the focus groups. First, both adolescents and caregivers recognized the need of having specific disease knowledge and self-management skills to successfully transition to adult care. Caregivers described varying levels of readiness displayed by their teen and concern about their ability to learn and consistently implement transitionrelated skills.
A second salient theme was the interplay between adolescent health care behavior and family involvement in the adolescent's care. Ideally, as adolescents gradually increase their level of responsibility for their care, the caregiver decreases their involvement in a developmentally appropriate manner (Gilleland, Amaral, Mee, & Blount, 2012) . However, as the focus group discussions illustrated, the transfer of responsibility is not "one-size-fits-all" and may be impacted by adolescent and caregiver feelings of uncertainty. Periodic assessment of the adolescent's level of disease self-manage- ment as well as the caregiver's perception of the adolescent's self-management behaviors is recommended to identify skill strengths and weaknesses and tailor interventions and programming to each family.
The third theme included concern about the adult health care system, given that patients, in most cases, have been with the pediatric providers since birth. Caregivers and adolescents worried about receiving adequate treatment in the adult health care system and whether adult providers would be knowledgeable about SCD. To address this concern, our adolescent patients and their caregivers are invited to a transition tour of two adult SCD clinics in town so they can meet the adult providers and speak with young adults with SCD, caregivers, and a representative of the community-based SCD organization to learn about their transition experiences (Hankins et al., 2012) . Families have given positive feedback about the tour as it addresses some of their concerns about life after transfer to adult care.
The final theme reflected adolescents' and caregivers' feedback about transition materials and recommendations to improve the transition process. Participants were pleased with the current materials but suggested more practical and experiential learning opportunities, use of technology to teach skills and increase knowledge, and availability of peer support in a group setting. Based on this feedback, we developed the Transition Skills Lab, which provides training in three main areas: (a) insurance benefits (how to read the medical insurance card and access benefits), (b) medication use (how to read the medication label and order refills), and (c) office visits (how to schedule an appointment; Anderson, 2016) . Prior to completing the Transition Skills Lab, patients complete a confidence measure rating their perception of how well they understand the three skills and a pretest assessing their current skill level. Patients move through each station (insurance, medication, appointment scheduling), and each station lasts less than 10 min. Patients practice using their insurance card, ordering a prescription and reading a prescription label, and calling the adult provider to make their first appointment. After moving through each station, patients complete a posttest to evaluate their level of learning and understanding the skills. As of July 2016, 50 adolescents have completed the Transition Skills Lab. We plan to analyze the data following the completion of the pilot phase with future plans to make Transition Skills Lab Web based to reach more patients within a busy clinic.
We also developed the Sickle cell Transition E-learning Program (STEP; https://www.stjude .org/treatment/disease/sickle-cell-disease/stepprogram.html), a Web-based learning tool, to increase SCD literacy and to support transition preparation provided in the hematology clinic (Cole, 2015) . The program is accessible remotely through the Internet. STEP has seven modules created by members of the interdisciplinary team: overview of SCD, pain, infection, SCD complications, healthy living, genetics, and self-advocacy. Each module includes an optional preassessment, educational video of topic, and a postassessment. Since the implementation of the STEP, 81% (N ϭ 182) of the entire adolescent population of our program started STEP, and of those 91% (N ϭ 165) have completed the first module. Currently, additional modules are being developed, and overall results will be analyzed.
During the focus groups, caregivers indicated that it would be beneficial to have a space to talk with other parents and believed a support group would be beneficial for adolescents. We surveyed patients and their families regarding their interest in a support group. Based on the survey results, we started a monthly parent/adolescent support group in March 2015. The group is facilitated by a social worker, licensed educators, a psychologist, and a psychology fellow. Group members provide input about topics and activities. Some topics have been parent-adolescent communication, self-advocacy, transition, and self-care. Group sessions have been held within the community and have included diverse activities, such as bowling, museum visits, a musical, and a college tour. Currently, eight families consistently attend the group with others attending sporadically. Holding groups during clinic visits may reach more families.
There are limitations to the current study. The individuals who participated may be more engaged in their SCD care, thus resulting in selection bias. Perhaps, other families who are less engaged or face barriers to accessing care would have a different perspective. Even so, our sample was representative of the clinic based on race, age and genotype. This is a single-institution study; therefore generalizability to other patients with SCD and their caregivers at other institutions is limited. We did not include the perspective of young adults who have transitioned and their caregivers, another valuable voice in transition program development. It would be important for future research to obtain multiple perspectives of patients and families. Lastly, because of the subjective nature of qualitative research, minimizing bias is an important aspect. To address this, we utilized a systematic coding process with multiple coders to increase the consistency between interpretations of the data. However, we did not employ other strategies, such as having participants review the results and verifying our interpretations with other data sources (triangulation), which may have further minimized the impact of bias on the data analysis and interpretation.
Results from this study suggest the importance of teaching disease knowledge and selfmanagement skills for transitioning youth and including both the adolescent and caregiver in the process. The current study was conducted in the context of a transition program in a comprehensive SCD clinic that may not be feasible in less-resourced clinics. Therefore, these environments would benefit from using transition resources readily available on the Internet. Got Transition, a national initiative for health care transition, has downloadable documents including a transition policy and transition readiness forms (http://www.gottransition.org/). The American Society of Hematology recently created a toolkit to help ease the transition to adult care with a transition readiness assessment and clinical summary specific for SCD (http://www .hematology.org/Advocacy/Policy-News/2016/ 5581.aspx).
Future research should focus on utilizing more technology-based transition and selfmanagement programming. Mobile phone text messaging and applications have been created to help individuals manage their chronic disease (Majeed-Ariss et al., 2015; Thakkar et al., 2016) . Remote monitoring of pain and other symptoms, such as sleep and fatigue, using smartphones has been developed for pediatric patients with SCD (Crosby et al., 2017; Jacob et al., 2012; Jonassaint, Shah, Jonassaint, & De Castro, 2015) . Mobile Directly Observed Therapy (Mobile DOT) and text messaging has been piloted in pediatric patients with SCD to improve hydroxyurea medication and iron chelation adherence with promising results (Creary, Chisolm, & O'Brien, 2016; Estepp et al., 2014; Leonard, Anderson, Jonassaint, Jonassaint, & Shah, 2017) . Transition programming tailored for caregivers is another area of future research. Most transition programming focuses on the adolescent's preparation. However, caregivers grapple with how to best assist their adolescent in becoming more autonomous. More qualitative research is needed to gain a better understanding of the most appropriate timing and the process for transferring disease management responsibility from caregiver to adolescent, which in turn can inform the development of caregiver-focused materials to help caregivers scaffold their adolescents during this shift in responsibility. Further, various transition readiness assessments for adolescents and caregivers exist but how we utilize these data to inform programming is lacking. It would be important to evaluate the effectiveness of transition programming to determine its impact on transition outcomes.
The findings from this study indicate adolescents and families are key stakeholders in the transition planning process. Through their active participation, they shared several transitionrelated needs and associated concerns and offered valuable input and feedback about which supports would be most beneficial, such as experiential learning, technology, and peer support. Their suggestions helped strengthen the institution's transition program and reinforced the critical need for continuous feedback between the team and the adolescent/family. This dynamic relationship as well as ongoing program evaluation and feedback will ensure that programming is designed to prepare the adolescent and family to successfully navigate health care transition.
